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The Cotton White-Fly. 


(Bcmista gossypiperda, n. sp.) 

{Heceived for it\iblio;vtion on 12th Frbi'iiiiry I'Jit) ) 

The Cotton White-fly notic’ial for the jirst titnc <in i-ihtun in Ihhar 
in the year 1905, when vaih'ties of cotton wore grown >m liie l‘iis;i F.iriu 
to tost their siata.bi]ity for adoption in North jhiuir. wlicn> liir cul- 
tivation of indigo had fallen otl owing to tin; introthirtion of .<yiilheli(i 
indigo. It wnas then, a.s now, noticed to he ]>resent nion' on the hroad- 
leaved varieties of cotton than the slioi't-]e:iv('(l uius. Sin.-c 1hi‘n it lias 
been present on cotton at Pusa but not to any large t'xfcnt as to lie 
considered as a pest. The Economic Botanist in the tuiv.Tnnu'iit of 
the Punjab noticed it on cotton at Lyallpur in the \'c;)r F.H-), in. PCo 
it was again found in ninnhers on cotton in tlu; iK'iglilionrliood of 
Lyallptir 'in the Puujal). Df late it has Ijceii much in cvidciav ..u cotton 
and especially in the Punjab. It has also been presi-nr m a large exteiiv 
on the Fanu of the British Colton Growing Assoi-iaimii (Punj.-ili) Ltd.. 
Kbanewal, and the. can.se of tlm diminishing ontiurn.s of colt.m <m tliat 
Farm has been attributed to the abnormal ]avseiicc ul lh<> coUoii 
white-fly-toefsm qoss-tfpipnih, n. sp., on cotton, ,..y>ec).a]]v the bnmd 
leaved varieties 4 F., 285 F. and 289 F. In July la.-~T year il.c Director 
of the British Cotton Growing Association (Pinijal>) hfd., wiole 1 un 

to the Imperial Entoniologi,st i . a • .i 
£t verv considerable linaneial Io^.m'.', w tic i 

Zamindars have sulTered m thG locality in tlie past, amnaiitnig to to 
10 maunds (Rs. 56 to IC. 110) }>« acre, eve troet you rvill yivo tlu: .uu 
the attention which it appears to ns to merit. \ mac ni otm \ ^ 
we are prepared to nmlertalco an intensixe campaign 'G'""' {nrlmicil 
on aU our cotton crop, provided you can luru.d, u.yvn u lh u n .a 
advice which wc now .cch,” Three mouth., lafur. ilm Duv.dm ol llu. 

same company wrote to the Impeiiul linyi.iolug.dy i u-u 

“ *** In this it may mtero.st you to know ,ha ^ 

suspected during tlic carly part of the a'.^uage. 

pest may well be responsible for the eoiisit eia i « < 
done to the cotton crop in the locality during t n pa^ ^ ^ 1 ,,^^ 

anticipated a rocurreiir o of the damage el this 

now arrived at the definite cunclusio 1 
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THE COTTON AVHITE-ILY 


damage which results m the dt'preeiatioii cd t he col, ton crop in this part 
of the Punjab to the cxhoit of croivs {»f rupees annually is the whitr- 
fly. *** \Vc are. pre[)are(! to ex|)(‘n(l consid('rable sums in the eradica- 
tion of this pest and we are jjarticularly desirous of gathering all possible 
information in time to enable us to take ('(jinjirclicnsivc, preventive 
and remedial measures for tlu’ ik'xI si'usom cro|).” 

The White-fly lays eggs prafcraldy on t he lower surfaces of leaves. 
Up to now, an adult i'etuale lias been Fomid to deposit 28-35 eggs. When 
a large number of fli('s o\uposi1 ou flu' same leaf, it l.)ccomes covered with 
innumerable, paks-yu'llow prv'iliiiua dated eggs broad at base and ta.pering 
apically (Plate T, fig. 1}. Tweutv-lour hours after deposition the egg 
turns pale brown and a lin\' light yfdlow larva (PI. I, fig. 2) crawls 
about on the loaf for some Jiours in search of a succulent spot, after 
wdiich it settles down, seerelcs a uaiTow waxy fringe and starts feeding 
by sucking the leaf sap. Tlic larvai jiass tli rough four instars (PI. I, 
tigs. 2, 3, '1 5) and the fourlli insfar [lasses directly into the pupal stage 
without a moult there being no clear demarcation betw*een the last 
larval and the pupal instars. All the larval stages of the AVhite-fly are 
passed on the ho.st plant (PI. !. figs. 3. 4, 5). If ike underside of a 
cotton leaf bo turned ovir and ex a mim'd with a handdens — even 
magnifying diameters x8--it' will be seen that it is studded with 
small pale yellow' protuberauee.s not larger Ilian a pin head (PI. I. 
fig. 11). In case of severe infestation of the cotton leaves not even 
a milimetre of leaf space is free from some stage of the pest. Eacli 
larva thrusts its prolio.seis into the tissue of the leaves and drains 
awuiy the sap which should havi^ gone to mature the bolls. Tims 
the plant nutrition is considt'rablv hampered, the leaves, unable to 
respond to the drain of .sap l>y myriads of insects, fall off prematurely, 
and the bolls, if they open at all, remain half opened on the plants. In 
some varieties of cotton, esiiocially 4 F. of the Punjab, it has been noticed 
that the petioles of infested leaves lic'coine so weak that with the lease 
touch or distiirl)auce they fall off. It has also been noticed that the 
strength of itfire undergoes considerable deterioration. It not only 
shrivels up Init loses its tensility also. In fact the crop in the affected 
locality gives diminishing outturns and the loss to the ryot is great. 
The affected fields present a blighted aijpi'araiicc and this is very })ro- 
minent when liroad-leavcd varieti(‘s such as the Punjab 4 F.. 285 F. 
and 2(89 F. arc grown alongside of short-leaved varieties such as Ihe 
Punjab nwlhsoni and Punjab sangubiruu). In a recent examination 
of cotton on the British Cotton Growing As.sociation Farm, Khanewal, 
Punjab, it was noticeil that |)lots with 4 F. appeared blighted in com- 
parison wdth sangiiineum gro\v'n side by side. It was further noticed ou 
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PLATE I. 


The cotton Whitk-Fly. 


Pig. 1.— Egg 

... 

XlOO 

Pig. 2.-*Larva Isfc instar 


XlOO 

Fig. 3.^Larva 2nd instar 


XlOO 

Fig. 4. — Larva 3rd insfcar 


x80 

Fig. 5. — Larva 4th instar 


X54 

Fig. 6. — Pupa 

Mf 

x54 

Fig. 7. — Empty Pupa Case 


x54 

Fig. 8, — Parasitized puparium ... 


X 54 

Fig. 9.— Male 


x27 

Fig. 10. — Female ... ... 

Fig. 11. — Leaf infested with larvae and puparia , 

x27 





'IHE con ON WIllTK-FLY 




this farm that of all ila* hmad-h-avcd varieties of enhin! | K. wastlie 
worst SuftVrtT. Tt .seemed Id Ite espia iallv siise(‘]»1ili|e |i» the aMaek 
of tho AVhite-hy. Plots witli -I l'\ entimi ui {liem weiv hare, whilst 
sanffiiinemn ^rown closi' to lln'se wimv LO'em and lieahhv wiili piiailv 
of bolls oil tliam. Pj'oni wli.at lias Jiitlierlo htaoi studied nt the ]K'st 
far it ajipoar.s that the \Vhite ily rruiebes iis maxiiniiMi dc‘Vi‘](t|nin'ii( 
by the oiid of August \v iien tho juajonly of pLuits hei ntui' iulrsteil, A( 
first this is not apparent as the larva’ am! pupa' are emiretit rated tiu 
the lower siu’hiee of loaves. Kroni July ojiward.s ihe W lute i!\ eiuilimies 
to multiply thereby ('onsitlerahly lowering the vitality ul' the planls. 
At KhiUiewal us many as dgtl larv;e and pupae were I’oiiiul ia s srpian' 
inch on Hhindi jea\i‘s, .\{ Tudi ’ioo t.uv.e urn- 

foiiiwl to the square ineh on eotton leaNe.s ree<‘)\'rd inan Kltam-wal 
for exam i nation. 


Th(“ piijic'Xg along uilli (lie larva', remain on the hovi-r .'iiriai e ni (lie 
leave.s. When the pupa is fullv mafured. th<' imago within iiceoities 
plainly visible. The two red spots, which deveio]). mpri's.-iit (he eves 
of the dcvelo|,>iiig imago within it (Id. 1, iig. ♦'}. When ahmu (a ernergi' 
a T'Shaped .slit ajijs'ars mi tim dnr.aim (IN. 1. lig. ( I and the adult tiniie.s 
out With crumpled vdiig.s. Alter MMn l.h miiiuies ihe witig- he.-.nm' 
fully expanded and the adult mnvt's aw a w 'I he uniat aui el i-adi inslar 
varies from d to 1 <lavs aud the total life eye]e. from (Imejjg tn (lie a'hili. 
lasts from Pd to IT days in August am! Septemhrr ulmn tj|,. ;na rage mean 
temperature is .SidA ntnl the average mean Immiditv is per e.mt. 
The adults are tinv active ereatmaw with eivamv ;.<'llnw ho.lies, a pair 

of wings covered with a whitish meal and a pair nf deep man ^^yes. 

The mule (PI. f. iig. Id) is .smalh'r than the jVnmie (PI. I. lig. t») and j.t 
readily di.stingui.slH'd by a ]iair of elnsjiers at tlie ab<hmmnb end. 

ffesides cotton, the Whitedly. /heo.m igKW/h/aoA/. in sp.. has 


hitherto been noticed on (he following allmmative fond 

Turnip {Brassini cawpr.ln.^ var ynpn): mnsimd (/JowMec emapes- 
tri^) ■ brinjal {SoIaH>nH amhne/emO potato [SJa^nn, hrhn'osa,,); 
J3iiindi leaves esrn/r/das) ; eatilitlowcr 

o/cmem); cabl>age e/emnYM-aa/.-mpo) : ('ape goos..- 

Iterry (/Viy.svi/nv penundmu) ; Palwal dom'n} f 

Uioknum .meZ/toem /u/aO Ibidhi (A'/p/aatc/ y ' " '/"'v , 
Tetad : Plii. l.n, (.py«,,/ ™) ; 

E.anka {Lippm aammP,) : Pitha Or-an^r 

{Ntldoiithci ufhvrtiidic] ;Bliant [n,w>'w.1„n. 

iQdrayau {Citndlm cohojulhii) ; aud Cwt/«.fU5 l.iiotK.a.k. 



4 TUB COTTON WHlin-FLY 

Of these, it has been found to breed in large numbers on 
Bhiudi {lUbkcus esculeniua] ; brinjal {Solanim 7nelongem) ; 
Palwal {Tnehosa Hikes dioica) and the Cape gooseberry {Physalu 
peruviana), 

Hitherto the parasitization observed in the species has been very 
small. Only two species of Ckalcidoid parasites have been bred out. 
The parasitized pupsn (PL I, fig. 8) turn dark grey or black, and the 
parasite emerges by making a clean circular hole mainly in the anterior 
part of the pupa. The amount of parasitization, as hitherto ascertained 
from material obtained through the courtsey of Mr. Kobert Thomas 
of the British Cotton Growing Association (Punjab) Ltd., Khancwal, 
varies from 4 to 0 per cent. only. 4yith an intensive study of the pest, 
extended over a wide range it might be possible to find a larger 
parasitization of the species in any locality which could then be used as a 
centre for the breeding and subsequent despatch of natural parasites to 
the infested localities. 

The Cotton Wiiite-dy has hitherto been found atPusa, Lyallpiirand 
Khanewal in the Punjab. In tlic latter place it has been bad for the 
last three years. It is possible that the serious attack of the Cotton 
White-fly i.s only a passing phase, just as has been the case in the past 
with the rice leaf-lioppers Nrphote.ftix htpunclatus Fabr., and Nepko- 
teUix apicalis, Motsch., in the Chhattisgarh division of the Central 
Provinces, ft. i.s pos.silde, as was the ca.se with the Kice Leaf-hoppers, 
that with the automatic adjustuient of climatic conditions, the Whitc-lly 
on cotton might also disappear. If not, sustained drastic measures will 
have to be adopted to prevent the enormous loss annually caused 
by the White-fly to cotton. We, therefore, think that, if the attack 
persists, it woidtl be wortli while adopting the following measures 
against the White-fly. 

1. Putting down scdccted trap crops during the quiescent period, 
especially from the beginning of March to the end of April and grub- 
bing these up in time and birrning them before the cotton sowings 
begin. 

2. To sow varieties of cotton as late as possible so as to escape the 
maximum infective period of the AVhite-fly. 

3. To evolve types of cotton which arc more or less immune to the 
attack of the White -fly. 

4. To sow short leaved varieties of cotton in place of broad leaved 
ones, which are more susceptible to the attack of the AVhitc-fly. 


* Misra, 0. S. — Tho Ricu Leaf-lioppors Kephotcilix bijnnidatits, Fabr. and Ncplokilis 
apicaliSf Motsch. Mem, Dept. Agri. India, Enl, Scries, Vol. V, No, 5. 
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PLATE II. 

The CoTTOsr White-Fi-t. 


Fiq- 1.— Egg Xl2G 

Fia. 2.-^larva l 0 t instap , . . > »: « »; • X 110 

Fio. 3,— Larva lat inatar ; vasifarui ori&ce . . . > X600 

Fio, 4, — Larva 2nd iuatar . * , . . . , . X HO 

Fig. 5. — Pupa case . . . . . , . . , . XHO 

Fig. 6. — Vaaiform orifice of pupa case , , , , , , xOQO 

Fig. 7. — Margin of pupa ease • • X 600 

Fio. 8. — End of thoraoic tracheal fold . * . . • < XOOO 

Fig. 9.— Male Genitalia (external) 600 

Fig. 10.— Female Genitalia (chitinized parts; . . , * . , xOOO 

Fio. II. — Female vasi form orifice . 4 . . , . , X6C0 

Fio. 12. — Male fore wing . . . . < ■ • . x65 

Fig. 13L— Male hind tarsus and claws . . . , X600 

Fig, 14.— Male antenna ■ • , • , x600 
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5. To spray cotton fields with power sprayers witli especial arrange- 
ment to wet under surface of finivos wlien tlie plants are fixan 1:1" to 14' 
high. 

6. Introduction of parasites and predators which would kci'p down 
the pest. Hitherto the parasiti;^aiion lias heeri fouml to vaiy from 
4 to 6 per cent, but with ijitensi\'e study of tlu^ i)est (tvia- a wide range 
it may be possible to fix upon a locality where the jiarasitizatioii of 
the species is fairly high. 

Bemisia gosiiy'pipcrda^ n. sp.Ai new to cotton and as sucli there is 
hardly any literature, extant on the pest. Wo, tlnarfore. di>scribe it 
in full for the sake of ready reference. 

Xke egg (PI. II, fig. 1). is laid promisenonsly on the lowrr surface 
of leaves. It is sub-oval in form with a short jiednncle arising from 


the broad end. Chorion smooth and shiny without any sculpture. 
When laid freshly it is pale, transliioent white. Twi’utyduur hours after 
it turns browniisb yellow. Seventy-twm hours after a ptair of reddish 
spots, representing the eyes of the developing larva within, appear. 
Length -175 mm., breadth *081 mm., length of ])edunele -op) nun. 

Empty pedunculated eggs broad at base and ])ointed ;ipieally re- 
main attached to the leaf with a longitudinal slit on them. 

Larva first imiar (PI. TT, fig. 2). 8ize -^fiO mm. by d'-W mm., pale 
translucent white ; mycetoma greenish yellow ; eyes crimsotn divifh'd : 
shape elliptical with a naiTOW wax}^ fringe ]>roken into )>anfi.s all round 
the margin which is almost entire \cith Ifi ])airs ol hams on tulH'rch-.s, 
3 pairs on the cephalic, 3 oji the caudal, the remaitiing small, lalerally ; 
the first and the third caudal paii'.s being longer than the remaining 
ones, A minute pair of hairs on cephalic subinargin. Dnr.sai dish with 
the abdominal segmeiits di.stinct. Vasiform orifice ( PI, 1 i , fig. 3 ) mm, 
by -027 ram., sub-trapezoklal, operculnm sub-smim-nTular, filling about 
half the orifice, leaving about half of thi* .spafulate. setose Imgula vs- 


posed. Legs and a.iitemue ordinary. 

Larva second insiar (PI. H, lig. d). Colour and slmpc as m lln- pre- 
vious instar; -342 nim. by d 52 mm. .size ; eyes undivided, nn.rgm inc} 
crenulate with only three pairs of Imirs. a nmmt.- pair on tlm ccplud c 
a long pair on prominent tubercle on the candak and a mmn c ’ 
the caudo-lateral margin. Dorsal disk with two ^ 
like hairs, one pah laterad of the l,>ase of the. mouth . tyml thi . 
pair near the anterior margin of the nneetoma. n . 

Lrc is a row of about half a dozen circular, r;m^hK^lt . | ■ 

.ide. Vasiform orifice and "l i ^ 

with a uair of hairs at the distal cud. Conical ludnu 1 1 


antemim absent. 
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THE COTTON WHITE-FLY 


Larv'.i thud instar (PI. I, fig. 4). ‘175 mm. by *285 mm. in size ; sub* 
ovcil in oatline ; margin crenulate witK only a single pair of hairs on tuber- 
cles at the caudal end. Vasiform orifice triangular mth. the cephalic mar- 
gin straight ; operculum sub-semicircular, filling about half the orifice 
leaving about half of the spatukte, setose lingula exposed, distal extre- 
mity of the lingula provided with a pair of hairs touching the side of the 
vasiform orifice. The rest of the details as in the previous instar. 

Larva fourth instar and pupa (PI. I, figs. 5 tfc G). The fourth instar 
passes into the pupal stage without a moult and in consequence differs 
little from the puparium, only it is flat owing to the absence of tho develop- 
ing imago within. 

On a leaf the piipa^ arc convex, sub-clliptical with shallow indentures 
on the cephalothoracic and the caudal margins. Colour light yellow- 
ish ; a pair of tleep y(dlow' pigmented patches on the abdomen and a 
flavous tinge at tlie end of tlu^ thoracic and the caudal tracheal folds^. 
wdiich have a narrow w:i\y friiigt^, the rest of tlie margin l>eijig without 
it ; operculum brownisli. Kyes of the (h'veloping imago within deep 
maroon. 

Empty pupal cases (PI. I, fig. 7) are tratisjjarcnt under the microscope. 
Margin (PI. If, fig. 7) finely crejiulate, with dei^per indentations (PI. If, 
fig. 8) at tlie termination of tlie thoracic traclical folds wliich are dotted 
and faintly indicated. Three pairs of hairs on the margin, a minute 
pair on the cephalic, a long pair on juominent tubercles on the caudal 
and a minute pair caiido laterad ; dorsal disk indi.stinctly demarcated 
by a faint line from the .sulwlatcral part.s ; wfith abdominal segments, 
and with seven pairs of long, .spine-like liairs on prominent tubercle, s ; 
a pair in front of the eyes and a pair behind them, two sub-lateral pairs 
on the thorax, a sub-medial pair on the second abdominal segment, a 
sub-lateral pair on the fourth abdominal segment and a ])air cephalo- 
laterad of the vasiform orifice (PL 11, fig. G) which is triangular with the 
cephalic inargin .straight and the edges with .short longitudinal folds: 
opercnbini sub-scmicircular, filling about half the orifice, leaving the 
sub-conical distal hall of the setose lingula exposed ; tip of lingula armed 
with a pair of spines; vasiform orifice bounded laterad by faintly ile- 
marcated area continuing caiidad with a narrow groove from the end 
of the orifice to the caudal margin Length of pupal case *084 mni.; 
breadth 404 ram. ; length of vasiform orifice *078 mm., breadtli of vasi- 
form oriipce *05.5 mm., length of operculum 'ttko mm. 

Adult Jvumle (PL J, fig. 0)- J^ctigth from vertex to tip of ovjpo,sitor 
about MKl mm., light lemon -yellow in colour ; eyes maroon, divided^ 
body covered wfith line, w'hitc meal. Antemne of seven segments, seg- 
ment I short, siib-globosc ; segment 11 sub-pyriform., -Ool mm. long, 



THK COTIOJf WHITE-FLy 
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provided with about half a dozen spines on tubercles ; segment TII 
sub-cylindrical, *101 nun. long, imbricate, armed with two spiked 
sensoria and an ensiform spine near tlie distal eml ; segment lY niuch 
the same as the previous segment, *019 mm. long ; segment V club-like. 
-031 mm. long with a spiked sensorium at the distal end ; segment VI 
eub-cylindrical, *027 mm. long, with a short spine near the distal end ; 
segment VII suh-fusiform, *039 mm. long imbricate proxijnally, pro- 
fusely covered with minute hairs distally armed with an ensiform 
spine, a spiked sensorium and a minute seta at the tip. 

Fore wing about *79 mm. by *22 jnm,, hyaline covered with a thin 
white meal ; radial sector with an inconspicuous flexture, cubitus indi- 
cated as a hyaline streak. Hind wing concoloroiis, about *68 mm. by 
*28 mm. 

Hind tibia *304 mm.; proximal hind tarsus -lU mm. distal tarsus 
•057 mm.; claws ordinary; paronychiura narrow, acute, and curved, 
hairy at base. 

Vasiform orifice (PI. II, fig. U) transversely elliptical ; 0 ])erculum 
sub-rectangular, almost the orifice leaving the cylindrical rod- 

like, setose lingula exposed which projects about the length of the orifice 
caudad; supports at the base of the valves of the ovipositor lightly 
built and curved, prominent spines at the tip of the abdomen (PI. 11 


fig* 10)* . , 

AduU male (PI. X, fig. 10). Length from vertex to apex of claspors 
about *912 mm., in colour much the same as the female. Antcniae 
(PI II, fig. 14) of seven segments, shape and armature of the segments 
much the same as in the female, length second .segment *039 mm., HI 
•089 mm., lY *023 mm., V *027 mm., VI -023 mm., YTI -035 mm, 

Forew’ing (PL II, fig. 12) about *68 mm. by *26 mni. ; hind wing about 
•58 mm. by *21 mm. concolorous with the female. 

Hind tibia *285 mm., proximal tarsms *095 mm,, distal tar.su.s (P . , 


fig. 13) *057 mm. ; claws ordinary. 

Vasiform orifice as in the female, the Imgnla reaching the cep la ic 
end of the claspers (PI. 11, fig- 9) ^re -082 mm. long. '“-J 
broad at the shonlder, narrowing distally. tic tips smooth, cnn r l ^ 
wards, armed with nnmerous acicnlai spines on tubercles , t ' 

with a small, membranous expansion near the distal end 
foni prominent spines. Penis slightly narrowed distally, shorter than the 


"‘“S™ aossypiperda, n. sp., is allied closely to B.msu, rcUsiom 
Banvan (Ficus benodensis) in one locality only m Calcutta. 


MalPC-M-.IU-l'5-lS-7 29-600. 




PUBLICATIONS OF THE IMPERIAL DEPARTMENT 
OF AGRICULTURE IN INDIA 


TO BE HAD FROM 


XHE ilANAGER, GOVER.MIEKT OE lEDIA CENTRAL PIEI ICATlON iUiANCl! lAIPERlAl 
SECRETARIAT BUILDING, 3, GOVERNilENT PLACE, VVPbiV CALCU'Ad ; ^ 

THE OFFICE OF THE AGRICULTURAL ADVISER TO IIIF GOVFRNAIKVT OF 
INDIA, PUSMiiHARi ' ' 


all agents for sale of GOVERNMEINT PUBLICAITONS, 

A list of the publications of iti imperial Ceparlmsnt of Agriculture in India can be ob- 

fainttl on application from the above*mentioneil. 

These pulilicatione are : — 

1. The Agricultural Journal oj India. A Journal dtaling with Bubjects coi.nccted with atricultiual 

economica, field and j^arden crops, economic plants and fruite, soils, in.iinuc's, methods ot cultiva* 
tion, irrigation, climatic conditions, insect pests, fungus diseases, co-oj.erati\e t redit, fari<; iiuple- 
mci tfl, and other agricultural UL alters in India. Illustjalions, nu nnling caiciiiied [>jaU-t, foitii a 
prominent feature of tbo Journal. It is edited hy the Agricviltural Adviser to the Govermueut of 
India, and ia issued once every two ti onths or six times a year. Awnijal mUcripUon, Rs. 6 or 9«. 
6d. including postage. Single copy Re. 1-S or f!^. 

2. The Jourral of ihc CentraZ Bureau for Animal lludiardry and Dairyin.f in India. A quarteilj 

dealinc with oatlle-breeding, dairying, cultiYati' n and atorage of fodder exor s, atdn.a) nutrition, 
and ct'ber aapccts ol animal husbandly, it is edited Iv the A>gricuittr;-1 A.I\iM>r tu the Govern- 
inent of India, Annual aubscripfion^ Ra. 2-8, Single copy As. Id. 

3. Scientific Reports of the Agricultural Research Institute, Pusa 

4. Review of Agricultural Operationa in India. 

6, Proceedings of the Board of Agriculture in India. 

6. Proceedings of Sectional Meetings of the Board of Agriculture. 

7. Memoirs of the Imperial Department of Agriculture in India. 

(а) Botanical Series, 

(б) Chemical Series. 

(c) Entomological Scries. 

(d) Bacteriological Series. 

(«) Veterinary Series. 

8. Bulletins issued by the Agricultural Research Institute, Pusa. 

9. Books, 

The following an the puUications of the last two years ;~ 

Scientific Reporta ot the Agricultural Research Institute, Pusa (including the Reports of the Imperial 
Dairy Expert, the Physiological Chemist, Government Sugarcane Expert, and Secretary, Sugar 
Bureau), for the year 1926-27. Price, Ro. 1-14 or 3s, SjZ. 

Scientific Reports of the Agricultural Research Institute, Pusa (including the ReporJs of the Imperia 
Dairy Expert, Physiological Chemist, Government Sugaicane Expert, and Secretary, Sugar 
Bureau), for year 1927-28. Price, Bs. 2-6 or 4^, 3d, 

Review of Agricultural Operations in India, 1925-2G. Price, Ra. 2-6 or 4i. 3d. 

Review of Agricultural Operations in India, 1926-27. Price, Ra. 2 or 6d, 

Proceedings of the Board of Agriculture in India, held at Pusa on 7tb December, 1925, and foUcwiog 
days (with appendices). Price, Be. l-H or 3d. 

‘l Bull. No. 106. 



UEMOIRS OF THE DEPABTUENT OF AGBICULTUBE IS INDIA 
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No. 
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No. 
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IL 
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XVI, 

No. 

UL 
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No. 
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No. 
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No. 
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No. 

VIL 

Voh 

XVII 
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I. 

Voh 

XVII 

’, No. 

II. 

Vol. 

x\m, N. 

0, I. 


Botanical Series 

Studies in Gujarat Cottona, Part IV ; Hybrids between Broach-deghi aadGoijuari 
varieties of Ooast/pium htrbar.eum, by il- L. PaiSL, M,ag., and S. J. 

B.ag. Prioe, As. 14 or Is. Od. 

The Indyonous Cotton Types of Burma, by T. D. Stook, b,3C., d.lo., A.aos 
Prioe, As. 9 or 1(W. 

A Study of Fusaha common to cotton plants and cotton soils in the Central 
Provioecs, by Jrwiu Satan, ^r.sc. Price, As. 6 or 8d. 

Tilt Kolamba Rice of the North Konkan and its Improvement by Selectjoa 
by R K. Biuui and S. G. Biialekao, S Ag. Price, Re. 1-4 or 2a. 
Penni-ieium t^phoidtum: Studies on the Bajri Crop. 1. The Morpholo^ry of 
PeortiWti/m tyfih>ihuw, by S. V. GODBOr-B, M.so., B.Ag- Price, As. 12 or 
Studies in Kbandesh Cotton, Part I, by S. fi. Peatao, M.Ag. Prioe, Re. 
or 25. 3d. 

The Indian Types of Latkyrus ita(ivu4 h. (Kbesari, Lakh, Lang, Tears), by 
Gabbiellx L. C. Howard, js.a., and K. S. Aboor Rahman Khan. Price 
He. 1-S or 2j. fid. 

jTruit-Rot Disease of Cultivated Cucurbitacete caused by Phytkium aphanidtr^ 
inaium (Eds.) Fitz., by M. Mitha, m.so., and L. S. SoBBisiAyiiii 

r.L.s. IMce, As. 6 or Sd. ’ 

Colour Inheritance in Rice, by S. K. Muba, M.B., rb.D., and S. N. Oum and 
P. M. GANapH Price, As. 6 or 8i. 

Attifina Bpp. from India determined by Ds. Ruth Rtan and Mdiola spp, from 
India and one from Malay determined by Prof. F. L. Stevens, Price, As. i 
ordd. 

Studies on Rice in Sind, Part I, by K. I. Thadani, m.sc., and H. V. Dusoi 
Dotta, b.sc. Psice, Re. I or l«r. 9.i. 

Variability in certain economic characters partionlarly in seed weight and 
weight of lint por seed in pure strains of Broach Deshi Cotton, by MAOAyLii 

L, Patel, M.Ag., and Harold H. SUnn, D.ao. Price, As. 14 or D. fid. 

Studies in the Shedding of Mango Flowers and Fruits, Part I, by P. V, Waqle, 

M. Ag. Price, Ae. 11 iirl«. 'id. 

Studies in the i/oioa/s of Gujarat; I. The Joirara of the Surat District, by 
M. L. Patel, M.Ag., and G. B, ICatel, B.Ag. Price, Re. i-6 or 2s, Sd. 

Studies in Indian Chillies, I: The Types of Capsicum, by F. J. F. Shaw, 
D.sc., A.R.C.S., F.fc.s., and Khan Sahib Abdur Rahman Khan. Price, Ke, 1-8 
or 2s. 6d. 

Foot-rot and wilt of Antirrhinums caused by PhyiopaUiOra pini var. a^lirrhini 
n.v., by S. Sokdakasaman, m:.a., and T. S. Ramakribhnan, h.a. Pries, 
Re. 1 or l5. 9d. 

Further studies of Indian Grasses and Grass-lands, by W. Burns, d.so, (Edn.), 

L. B, Kulkarni, M.Ag. (Bom.), and S. R. Godbolb, b.Sc. (Bom,), Price, 
Re. 1-4 or 2y, 3d. 

Studies of Sugarcane roots at different stages of growth, by Rao Bahadur T. 3. 

VENKATB.4MAN, B.A,, and R, Thomas. Price, As. 13 or 1a. 6d. 

Studies in Indian Poises: 1. Lentil {Ervum lens Linn.), by F. J. F. Shaw, d.sc., 
A.R.C.S., F.L.S., and Rakhal Das Bose, b.sc. Price, Re. l-IO or 2s, fid, 
PytJiiujn aphanidermaium (Eds.) Fitz. on Opuntia biUenii, Haw., by T. S. 

Ramakkishna Ayyar, m.a. Price, A^. 8 or lOd. 

Non-dehiscence of anthers in Punjab American Cottons by Trevor Tbought. 

M. A. Price, As. 4 or 5d. 

Studies in the Wilt Disease of Cotton in the Bombay Kamatak, Series], by 
G, S. Kulkarni, m.a>., and B. B. Mundkur, H.a, ; with an Introduction 
by Harold H. Mann. d.sc. Price, A?, 9 or !•?. 

The Calculation of Linkage values. A Comparison of Various Methods, by 
Mahbub Alum, m.sc. Price, Re. 1 or 1?. Cd. 


Chemical Series 


Voh IX, 

No. 

III. 

Voh IX. 

No. 

IV. 

Vol. IX 

Nq, 

V. 


Some Digestibility Trials on Indian Feeding Studs, II, by P, E. Lander* 
M.A., D.sc., A.I.C., and Pandit La i, Chan d Dharmani, L.Ag., b.3c. {ig-)* 
price, As. 10 or la, 

The Effect of Manuring a Crop on the Vegetative and Reproductive Capacity 
of the Sewl, by B. Viswanath, r.i.o., and M. SubianarayaNa, b.sc. Price, 
Ah. 14 or la, fid. 

Eiperi merits on the Feeding of Sorghum silage and concentrate to Scindi calver, 
by f. J. Warta, m.sc., and Shabi Kant sra. Price, As, 9 or lOd. 
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IX, No. 

VII. 

Vol. 
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No. Via. 

VoL 

X, 

Na 

L 

Vol. 
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No. 

n. 

VoL 

X, 

No. 
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VoL 

X, 
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II. 

VoL 

X, 

No. 

IIL 

VoL 

X, 

No. 

IV. 

Vol. 

X, 

No. 

V. 

Vol. 

X, 

No. 

VL 

Vol. 

X, 

No. 

VJI. 

Vol. 

XL 



Vol. 

11 , 

No. 

11 . 

VoL 

n. 

No. 

ni. 


Chemical Series—con^d, 

compoflition^f “ reUtioa to tha aauoaal 

deterioratioD of boD fertility, by Haaoi^^ P ^ 

B.Ag. Price, Rs. 2 or 3«. 6d. 


' NaRayIn kATASTH,'' M.Sc!) 


»nd Pandit Lal Cuano 


^ Peediaz Staff 

Hw b7 P. B. USDKt, a.A„ D.SO., AI.” 

D^SMiHi, L.Ag., B.SO. (Ag.). Price, As. 5 or M, 

’"SSSS “ *"“• '"’- '■ »*■". ■■■•.. - 1 . J. 0 ..». 

Entomological Series 

‘ «lrn. Psjlh iDiapkrina 

can, Kuw ), by yi. Af^l Hosain, m.sc., u.a Price, Re. 1-2 or 2s 
Braconui® \ipiun,o® of Sontb lodi., by T. V. lUiUKRisuvA Ayyar bi 
I.I.S., f Z.s. Price, Afl. 14 or l,j. 3d. -^yyah, b.a., 

bj K lUi.iAKD, BA., r,s. Prioe, 

The me of Hydrocyanic Acid Gas tor the Famisation of American Cotton on 
import into India. Eipenmenta on its lethal power for the .Mexican Boll- 
weevil {Anthonomu^ gmndis) and for the Grain-weevil {Sil^mUus oru^ae): 
on the extent to which it is abaorbed by Cotton and Jute respoctivelv ; and 
on a practical method for satisfactory fumigation on a lariro scale,' by A, 
James TukneRj m.a., b,.sc-, and D. L Sev, m.sc. m.sc, with a 

Foreword by B. C. Burt, m.b.e,, b.sc. Price, ils. 2 or Mj. 'M. ’ 

Stndies on Flulyedra gos.^ypir:na, Saunderj (Pmk bollworm)’ in Ibo Punjab bv 
SOHAN SiNun Bii^dba, m.so. Price, Re. 1-d or lv. ;;./. 

A Contriburion to our knowledge of ihe Thysc-.o; feia of fn.tia, by T. V. 

R.^llAKRTSn N'A AyYAR. Ph.u., F.R.S.. F.Z.S ’ fb'tj-', Pl. , 1-9 or 
A List of the Generic Names used for Microlcpidoptem, l>v T, Bainbriooe 
Fletcher, r.n., f.l.s., f.e.s., f.z.s. Price, Us. 3 or o-. 3L 

Bacteriological Series 


L, M.SC. Price, As. 10 or is. 


Vol. IV. No. 
VoL IV, No. 
Vol. IV, No. 

Vol. IV, No. 


Veterinary Series 

I. The Chemotherapy of Surra {Trypaiwfsoma exaim Infections) of Horses and Cattle 
in India, by J. T. EnwAuns, n.sc., m.r.o.v. 9 . Price, Rs. 4-2 or T-s. 

II. Studies in Bovine Lymphangitig, by V. Kbishnamdbii Ayyar Prioo, Pc. 1-2 
or 2 a. 

III. Trypanbluc and certain dithio -aniline derivatives; tlicir efficficy in the 

treatment of Piroplasmosis and other aflictiong in the Central i'rovinces, 
by Major R. F. Stirling, f.r.c.v.s., d.v.s.m , f.z.s., i.v.s. Price, As. 3 or id. 

IV. Nasal Granuloma in Cattle in Bihar and Orissa, by IIai Sahib P. N. Das, 

Price, As. 3 or4d. 


Bulletins issued by the Agricultural Research Institute, Pusa 


No. 166. 
No. 167. 

No. 168. 

No. 169. 

No. 170. 
No. 171. 


Sampling for Rice Yield in Bihar and Orissa, by J. A. Hubback, i c.s. ^ 1 rice. An. 7 or9J. 
A Scheme of Classification of the Varieties of Rice Found in Burma' by K- A. Beale. 
Price, As. G or Sd. 

List of Publication e on Indian Entomology, 1926 (compiled by the Offg. Imperial Ente« 
mologiet and the Irriperial Entomologist;. Price, As. 10 cr 1.5. 

The Stem-bleeding Disease cf Arccanut {Arsca caffcAu) caused by Thit^atiopsis paroaoxa 
VoD Hon., by S. Sdrdarabaman, m.a., C, Krisunan Natar and F. S. Ramakrishnav, 
H.A. Price, As. 9 or Is. , , ,r .n 

Seasonal S^ariatiens in the Germ Content or Milk at Pusa, by J. H. Walto.n, m.a., si.ac. 
Price, Ae. 6 or Sd. 

The Improvement of Indian Wheat, A Brief Summary of the Investigations carried out 
at Pusa from 190d to 1924, includina an account of the new Pusa Hybrids, by Alueet 
Howard, c.i.e., m.a., and Gabkillle L. C, Howard, m.a. Price, As. S nr H)d. 
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BoUetins issued by the Agricultural Research Institute, Pusa— 

Xo. 172. The MechanicaL Analyaia of Tropical Soils, by J. Charlton, m.3c., Price, Ae. 3 or id. 
No, 173, Occurrence of Triohomonad Flagellates in the blood stream of Fowls, by Hugh CoofEu, 
M.R.C.V.S., and Amab Nath Gulati, m.Sc. Price, As. 3 or 4d. 

No, 174. Unit System for Farm Buildings, by G. S. Hendebson, n.d.a., n.d.d. Priee, As. 6 or ei. 
No. 175. A Comparative Study of the methods of preparation of the Soil for the Mechanical Ana^ 
lysis, with a Note on the Pipette Method, by Amar Nath Pce^ ph.n., and B. M. Amin 

B, A. Price, As. i OT 5d, *' 

No. 176. A Method of increasing the Manorial Value of Mahua Cake, by N. D. Vya 3, i. 4 g. 

Price, As. 4 or dd. 

No. 177. Root-rot and Sclerotial Diseases of Wheat, by L. S. Subbajianium, E.l.s. Price, As. 4 or 5d. 
No. 178. A Study of the Locular Composition in Cambodia Cotton, by V. Ramanathan, 

Price, As. 7 or 9d. 

No. 179. A Leaf Spot and Blight Disease of Onions, caused by Alfemaria palandui nov, sp., by 

C. Eanqaswam Atyangab, Pzice, As, 6 or 8d. 

No. 180. Stem-rot of Berseem, caused by Mizoctonia Solani Kiihn, by Mo. Tasum. Price, As. 8 or 
No. ISl. Life History, Bionomics and Control of 3/yllocerus macidosns, Deeb. ( Curculionid® ^ 
Coleoptera), by Kidae Nath Tkihan, m.3c. Price, Aa. 14 or 1<. 6d. 

No. 182. Investigations in the Bacteriology of Silage {1926-27), by J. II, Walton, m.a., m.sc. 
Price, Aa. 5 or Gd- 

No, 183. A Milk Fermenting Yeast, by C. S, Ram Aytar, b.a. Price, As. 5 or 6d. 

No. 184. List of Publications on Indian Entomology, 1927. (Compiled by the Imperial Entomolo- 
gist.) Price, Aa. 6 or 9d. 

No. 185. The Cultivation of Lao in the plains of India, Lattifera lacca^ Kerr., by C. S. Misra, b.a, 
(Revised Edition,) Price, Ka. 4 or 6?. 9d. 

No. 186. A Preliminary Note on the Rice crop in the United Provinces, by R. L. Sethi, Price, Aa T 
or 9d. 

No. 187. The Production of Cigarette Tobacco by Flue-Curing, by F. J. F. Shaw, d.so., a.e.o.8., 
E.L.S., and Kashi Ram. Price, Re. 1 or Is. 9d. 

No. 188. Designs for Farm Buildings, by G. S. Henderson, n.d.a., n.d.d. Price, Aa. 6 or 8d. 

No. 189. The Improvement of Dharwar-American Cotton by Hybridization, by R. K. Kulkakni, 
B.Ag., and T. R. Khadilkar, B.Ag. Price, Rs. 2-2 or is. 

No. 190. Description of a New species, Dipylidium caius n. sp., with a Note on the Genua 
Leuckart, 1863, by Amar Nath Gulati, m.sc. Ih-ice, As. 6 or 8d. 

No. 191, Agricultural Implements and Machinery at Puaa, Part I: Cultivation Implements and 
Machinery, by G. S. Henderson, n.d.a,, n.d.d., and Aejdn Singh, L.Ag, Price, Aa. 12 
or Is. 3d. 

No. 192. Agricultural Implements and Machinery at Puea, Part II: Harvesting and Threshing 
Implements and Machinery, by G. S. Henderson, n.d.a., n.d.d., and Abjun Sinqh, 
• L,Ag. Price, As. 6 or 8ii. 

No. 193. Agricultural Implements and Machinery at Pnsa, Part III : Special and Miacellaneona 
Implements and Machinery, by G. S. Henderson, n.d.a., n.d.d,, and Aejuh Sinoh, 
L.Ag. Price, As. 9 or Is. 

No. 194, Agricultural Implements and Machinery at Pusa, Part IV s Power Implements and Machin- 
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